Abstract. The Hamburg atmosphere general circulation model ECHAM-4 is used to investigate how a meltwater event in the North Atlantic might alter the signal of stable water isotopes (H2•80, HDO) in precipitation. Our results show that such a meltwater event will cause significant changes in the isotopic composition of the precipitation over many parts of the Northern Hemisphere, but also in the tropical Atlantic region. Model simulations suggest that for such a scenario isotope anomalies are not only related to temperature changes, but also to changes in the seasonality of precipitation or the precipitation amount. A changed isotopic composition of evaporating ocean surface waters (caused by a massive meltwater input into the North Atlantic) causes temperature-independent isotope anomalies, too. Changes of the deuterium excess are even more affected by the imposed oceanic isotope anomaly due to the nonlinearity of the evaporation process.
Introduction
One of the most puzzling problems of climate research is the question of the cause of the strong and rapid climate changes during the last 70,000 years known as Heinrich events, DansgaardOeschger events, and the Younger Dryas. These events can be traced in paleorecords almost from the entire world, including the tropics [e.g., Brook et al., 1996; Curry and Oppo, 1997; dohnsen et al., 1992]. Two main hypotheses for their origin are currently discussed: One is a reduction of northward Atlantic heat transport due to a shutdown/reduction of North Atlantic Deep Water (NADW) formation triggered by strong meltwater/iceberg discharge from the European and/or North American ice shields [Stocker, 1998 ]. The other explanation claims that the cause for this variability lies in the tropics [Cane, 1998 ].
Most of our knowledge about these past climate changes is based on proxy records like, for example, ice cores, pollen records, and marine sediment cores. From these proxy records, changes in, for example, temperature and precipitation are estimated. The required transfer functions are in general derived from present-day spatial variations of proxy (e.g., isotopes in ice cores) and physical quantities (e.g., temperature and precipitation). These transfer functions are often nonunique, and there is no guarantee that they are also appropriate for temporal variations. However, this approach is widely used to compare estimates of past climate changes with the results of model sensitivity studies. In this paper we will use a different approach. Here we will show a simulation study that explicitly models the cycling of two stable water isotopes (H2180, HDO) in the hydro- 
Results
The As mentioned above, these model experiments represent a sensitivity study, and we do not expect an exact match with any observed isotopic composition changes during rapid cooling events in the past. However, given that our simulation captures some of A rapid decrease of about 3%o in the deuterium excess during the transition from the YD to the Preboreal has been reported in In the tropical Atlantic we also observe significant changes in the isotopic composition of precipitation. These changes are not directly related to surface temperature but are related to changes (-2øC to -4øC). An additional anomaly of-2%0 over central of precipitation amounts induced by a southeastward shift of the Europe can be related to the changed 818Oocean input.
A rapid cooling after the beginning of the last deglaciation period is also observed in two ice cores retrieved from the Andes [Thompson et al., 1995 [Thompson et al., , 1998 ]. The well-dated Sajama record shows a deglaciation cold reversal (DCR) comparable to the YD signal observed in Greenland ice cores. However, the beginning of this reversal may have started about 1000 years before the on-
ITCZ.
A depletion of the isotopic composition of ocean surface waters by a massive meltwater input affects the 8180 signal in precipitation over most parts of Europe and the Mediterranean Sea, eastern parts of North America, and northern parts of South
